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(§)  Endoscope  system. 
A  signal  generator  (18)  is  provided  on  an  endoscope (11) 

for  selectively  generating  an  air  feed  instruction  signal,  water 
feed  instruction  signal,  suction  instruction  signal,  air-gas 
exchange  instruction  signal  and  so  on.  The  instruction  signal 
of  the  signal  generator  is  multiplexed  by  a  multiplexer  (19) 
and  sent  as  one  multiplexed  signal  to  a  demultiplexer  (30)  in  a 
light  source  unit  (29)  through  one  transmission  path  (20).  The 
multiplexed  signal  is  demultiplexed  by the  demultiplexer  and 
thus  a  valve  device  (33)  is  controlled  so  as  to  effect  air  feed, 
water  feed,  suction  and  air-gas  exchange  operations. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  e n d o s c o p e   s y s t e m  

h a v i n g   an  e n d o s c o p e   and  l i g h t   s o u r c e   u n i t .  

With   the  c o n v e n t i o n a l   e n d o s c o p e   s y s t e m ,   o p e r a t i o n  

i n s t r u c t i o n s ,   such  as  a i r   f e e d ,   w a t e r   f e e d   and  s u c t i o n  

i n s t r u c t i o n s ,   i n p u t t e d   from  the   c o n t r o l   s e c t i o n   of  t h e  

e n d o s c o p e   a r e   t r a n s m i t t e d   to  a  l i g h t   s o u r c e   u n i t   t h r o u g h  

a  c o n n e c t o r   h a v i n g   a  number   of  c o n n e c t i o n   w i r e s   a n d  

c o n n e c t i o n   p i n s ,   and  a  pump  and  v a l v e   p r o v i d e d  i n   t h e  

l i g h t   s o u r c e   u n i t   a r e   c o n t r o l l e d   by  the  o p e r a t i o n  

i n s t r u c t i o n   so  t r a n s m i t t e d .   If   the   number   of  o p e r a t i o n  

i n s t r u c t i o n s   is  i n c r e a s e d   in  the  c o n v e n t i o n a l   e n d o s c o p e  

s y s t e m ,   the  number   of  c o n n e c t i o n   w i r e s   for   t r a n s m i s s i o n  

is   i n c r e a s e d .   As  a  r e s u l t ,   a  u n i v e r s a l   co rd   b e t w e e n  

the   c o n t r o l   s e c t i o n   of  the   e n d o s c o p e   and  the  c o n n e c t o r  

b e c o m e s   t h i c k e r   and  t h u s   the   f l e x i b i l i t y   of  t h e  

u n i v e r s a l   c o r d   is  l o w e r e d ,   m a k i n g   i t   d i f f i c u l t   t o  

o p e r a t e   the   e n d o s c o p e .   I f   the   number   of  c o n n e c t i o n  

w i r e s   and  c o n n e c t i o n   p i n s   a r e   i n c r e a s e d ,   a  c o m p l i c a t e d  

c o n n e c t i o n   is  r e q u i r e d .   F u r t h e r m o r e ,   the   e n d o s c o p e  

s y s t e m   b e c o m e s   b u l k i e r   and  c o m p l i c a t e d .  

I t   is  a c c o r d i n g l y   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  e n d o s c o p e   s y s t e m   wh ich   can  t r a n s m i t   a  n u m b e r  

of  o p e r a t i o n   i n s t r u c t i o n   s i g n a l s   t h r o u g h   a  l e s s e r   n u m b e r  

of  t r a n s m i s s i o n   p a t h s .  

A c c o r d i n g   to  t h i s   i n v e n t i o n   t h e r e   is  p r o v i d e d   a n  



e n d o s c o p e   s y s t e m   c o m p r i s i n g   s i g n a l   m u l t i p l e x i n g   m e a n s  

f o r   m u l t i p l e x i n g   a  n u m b e r   of  o p e r a t i o n   i n s t r u c t i o n  

s i g n a l s ,   a  l e s s e r   n u m b e r   of  t r a n s m i s s i o n   p a t h s   f o r  

t r a n s m i t t i n g   the   m u l t i p l e x e d   s i g n a l s   to  a  l i g h t   s o u r c e  

u n i t ,   and  means   d i s p o s e d   in  t he   l i g h t   s o u r c e   u n i t   t o  

d e m u l t i p l e x   the   m u l t i p l e x e d   s i g n a l .  

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   i n  

c o n j u n c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  is  a  s c h e m a t i c   v i ew  s h o w i n g   an  e n d o s c o p e  

s y s t e m   a c c o r d i n g   to  one  e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

a n d  

F i g .   2  shows  an  o p t i c a l   f i b e r   t r a n s m i s s i o n   c i r c u i t  

as   used   in  an  e n d o s c o p e   s y s t e m   a c c o r d i n g   to  a n o t h e r  

e m b o d i m e n t   of  t h i s   i n v e n t i o n .  

A c c o r d i n g   to  t he   e n d o s c o p e   s y s t e m   as  shown  i n  

F i g .   1,  a  l i g h t   s o u r c e   l i g h t   q u a n t i t y   a d j u s t o r   17  a n d  

o p e r a t i o n   i n s t r u c t i o n   i n p u t   s w i t c h e s   13,  14,  15  and  16 

f o r   i n p u t t i n g   o p e r a t i o n   i n s t r u c t i o n s   fo r   an  a i r   f e e d ,  

w a t e r   f e e d ,   s u c t i o n   and  a i r - g a s   e x c h a n g e   a r e   d i s p o s e d   i n  

t h e   c o n t r o l   s e c t i o n   12  of  t he   e n d o s c o p e   11.  T h e  

s w i t c h e s   13  to  16  and  a d j u s t o r   17  a r e   c o n n e c t e d   to   a n  

o p e r a t i o n   i n s t r u c t i o n   s i g n a l   g e n e r a t o r   18.  T h e  

o p e r a t i o n   i n s t r u c t i o n   s i g n a l   g e n e r a t o r   18  h a s ,   f o r  

e x a m p l e ,   a  r e a d   o n l y   memory  (ROM)  s t o r e d   w i t h   o p e r a t i o n  

i n s t r u c t i o n   i n f o r m a t i o n   c o r r e s p o n d i n g   to  the   a i r   f e e d ,  

w a t e r   f e e d ,   s u c t i o n ,   a i r - g a s   e x c h a n g e   and  l i g h t  

a d j u s t m e n t .   The  o u t p u t   t e r m i n a l s   of  the   o p e r a t i o n  

i n s t r u c t i o n   s i g n a l   g e n e r a t o r   18  a r e   c o n n e c t e d   to  a  

m u l t i p l e x e r   19.  The  o u t p u t   t e r m i n a l   of  the   m u l t i p l e x e r  

19  is  c o n n e c t e d   to  a  c o n n e c t i o n   p in   23  on  the   f o r w a r d  

end  of  the  c o n n e c t o r   22  t h r o u g h   a  t r a n s m i s s i o n   p a t h   20 

w h i c h   is  p r o v i d e d   in  t he   u n i v e r s a l   co rd   21.  A  b u n d l e   25 

of   t u b e s   such   as  an  a i r   f e e d   t u b e   25a ,   w a t e r   f e e d   t u b e  

25b  and  s u c t i o n   t u b e   25c  e x t e n d s   f rom  the   c o n n e c t o r   22 

t h r o u g h   a  u n i v e r s a l   c o r d   21  and  i n s e r t i o n   c o r d   24  to  t h e  



d i s t a l   end  (no t   shown)  of  an  e n d o s c o p e   11.  L i k e w i s e ,   a  

l i g h t   g u i d e   26  e x t e n d s   f rom  the   the   c o n n e c t o r   22  to  t h e  

d i s t a l   end  of  the  e n d o s c o p e   11.  An  image  g u i d e   28 

e x t e n d s   f rom  the   d i s t a l   end  of  the  e n d o s c o p e   11  to  a n  

e y e p i e c e   l e n s   s y s t e m   27.  A  d e m u l t i p l e x e r   30  is  p r o v i d e d  

in  a  l i g h t   s o u r c e   u n i t   29.  The  i n p u t   t e r m i n a l   of  t h e  

d e m u l t i p l e x e r   30  is  c o n n e c t e d   to  a  t r a n s m i s s i o n   p a t h   20 

t h r o u g h   the  c o n n e c t i o n   p in   23  of  the   c o n n e c t o r   22  of  t h e  

e n d o s c o p e   11.  The  o u t p u t   t e r m i n a l s   of  the   d e m u l t i p l e x e r  

30  a r e   c o n n e c t e d   to  a  v a l v e   d r i v e   c i r c u i t   31  and  l i g h t  

s o u r c e   a d j u s t i n g   c i r c u i t   32.  The  o u t p u t   t e r m i n a l   of  t h e  

v a l v e   d r i v e   c i r c u i t   31  is  c o n n e c t e d   to  a  v a l v e   d e v i c e   33 

and  l i g h t   s o u r c e   a d j u s t i n g   c i r c u i t   32  is  c o n n e c t e d   to  a  

lamp  34.  The  i n l e t   of  the   v a l v e   d e v i c e   33  is  c o n n e c t e d  

to  an  a i r   pump  35  t h r o u g h   a  p i p e   36  and  to  a  w a t e r   t a n k  

37.  The  w a t e r   t a n k   37  is  c o n n e c t e d   t h r o u g h   a  p i p e   38  t o  

t h e   v a l v e   d e v i c e   33  and  a  C02  gas   bomb  39  is  c o n n e c t e d  

t h r o u g h   a  p i p e   40  to  the   v a l v e   d e v i c e   33.  A  c o m p r e s s o r  
41  i s   c o n n e c t e d   t h r o u g h   a  t a n k   42  to  the   v a l v e   d e v i c e  

33.  The  o u t l e t s   of  the   v a l v e   d e v i c e   33  a r e   c o n n e c t e d   t o  

t he   t ube   b u n d l e   25  of  the   e n d o s c o p e   1 1 .  

In  the   a b o v e - m e n t i o n e d   s y s t e m ,   i f   the   a i r   f e e d  

s w i t c h   13  is  c l o s e d ,   an  o p e r a t i o n   i n s t r u c t i o n   s i g n a l  

g e n e r a t o r   18  g e n e r a t e s   an  a i r   f e ed   i n s t r u c t i o n   s i g n a l  

w h i c h   is  r e a d   ou t   of  ROM.  The  i n s t r u c t i o n   s i g n a l ,  

t o g e t h e r   w i t h   a  l i g h t   a m o u n t   a d j u s t i n g   s i g n a l   of  t h e  

l i g h t   amoun t   a d j u s t o r   17,  is  s u p p l i e d   to  the   m u l t i p l e x e r  

19.  The  i n s t r u c t i o n   s i g n a l   and  l i g h t   a d j u s t i n g   s i g n a l  

a r e   m u l t i p l e x e d   by  the  m u l t i p l e x e r   19  and  s e n t   to  t h e  

t r a n s m i s s i o n   p a t h   20.  The  m u l t i p l e x e d   s i g n a l   on  t h e  

t r a n s m i s s i o n   p a t h   20  is  s u p p l i e d   t h r o u g h   the   c o n n e c t i o n  

p in   23  to  the  d e m u l t i p l e x e r   30  in  the  l i g h t   s o u r c e   u n i t  

29.  The  s i g n a l   is  d e m u l t i p l e x e d   by  the  d e m u l t i p l e x e r   30 

i n t o   the  a i r   f eed   i n s t r u c t i o n   s i g n a l   and  l i g h t   a d j u s t i n g  

s i g n a l .   The  a i r   f e e d   i n s t r u c t i o n   s i g n a l   is  s e n t   to  a  

m a g n e t   v a l v e   d r i v e   c i r c u i t   31.  The  v a l v e   d r i v e   c i r c u i t  



31  s u p p l i e s   a  v a l v e   d r i v e   s i g n a l   to  the   v a l v e   d e v i c e   3 3 .  

The  v a l v e   d e v i c e   33  c o n n e c t s   t he   a i r   pump  35  to  an  a i r  

f e e d   t u b e   25a  of  the   t u b e   b u n d l e   25  of  the   e n d o s c o p e   11  

in  r e s p o n s e   to  the   v a l v e   d r i v e   s i g n a l ,   p e r m i t t i n g   a i r   t o  

be  s e n t   i n t o   the   body  c a v i t y   of  a  human  b e i n g   t h r o u g h  

t h e   a i r   f e e d   t ube   25a .   O n   t he   o t h e r   h a n d ,   the   l i g h t  

a d j u s t i n g   s i g n a l   c o n t r o l s   t he   l i g h t   s o u r c e   a d j u s t i n g  
c i r c u i t   32  to  p e r m i t   the   lamp  34  t o  b e   l i t   w i t h   a  

p r e d e t e r m i n e d   l i g h t   q u a n t i t y .   When  in  t h i s   s t a t e   t h e  

a i r - g a s   e x c h a n g e   s w i t c h   16  i s   c l o s e d ,   an  a i r - g a s  

e x c h a n g e   i n s t r u c t i o n   s i g n a l ,   t o g e t h e r   w i t h   the  a i r   f e e d  

s i g n a l   and  l i g h t   a d j u s t i n g   s i g n a l ,   is   m u l t i p l e x e d   by  t h e  

m u l t i p l e x e r   19  and  t r a n s m i t t e d   t h r o u g h   the   t r a n s m i s s i o n  

p a t h   20  to  t he   d e m u l t i p l e x e r   30  of  the   l i g h t   s o u r c e   u n i t  

29.  The  a i r - g a s   e x c h a n g e   i n s t r u c t i o n   s i g n a l   i s  

d e m u l t i p l e x e d   by  the   d e m u l t i p l e x e r   30  and  s u p p l i e d   t o  

t h e   v a l v e   d r i v e   c i r c u i t   31.  The  v a l v e   d r i v e   c i r c u i t   31 

d r i v e s   the   v a l v e   d e v i c e   33  to  p e r m i t   t he   p i p e   40  of  t h e  

C02  gas   bomb  39  to  be  c o n n e c t e d   to  an  a i r   f e e d   t u b e   2 5 a .  

By  so  d o i n g ,   a  gas   f rom  t he   C02  g a s   bomb  is   s u p p l i e d   t o  

t h e   body  c a v i t y   of  a  human  b e i n g .   Now  s u p p o s e   t h a t  

w a t e r   i s   s u p p l i e d .   I f   in  t h i s   c a s e   t he   s w i t c h   14  i s  

c l o s e d ,   a  w a t e r   f e e d   i n s t r u c t i o n   s i g n a l   is   m u l t i p l e x e d  

by  the   m u l t i p l e x e r   19  and  t r a n s m i t t e d   to  t h e  

d e m u l t i p l e x e r   30.  The  v a l v e   d r i v e   c i r c u i t   31  d r i v e s   t h e  

v a l v e   d e v i c e   33  b a s e d   on  t h e  w a t e r   f e e d   i n s t r u c t i o n  

s i g n a l   to  p e r m i t   the   w a t e r   f e e d   p i p e   38  to  be  c o n n e c t e d  

to   t he   w a t e r   f e ed   t u b e   25b  of  t he   e n d o s c o p e   11.  T h e  

w a t e r   t a n k   37  r e c e i v e s   a  p u m p i n g   p r e s s u r e   f rom  t h e  

pump  35  to  c a u s e   w a t e r   in  t he   w a t e r   t a n k   37  to  b e  

pumped  t h r o u g h   the  p i p e   38  and  v a l v e   33  to  a  w a t e r  

f e e d   t ube   25b.  The  w a t e r   i n j e c t e d   in  the  w a t e r   f e e d  

t u b e   25b  is  e j e c t e d   f rom  the   end  of  the   i n s e r t i o n  

c o r d   and  c l e a n s   the   o p t i c a l   member  a t   the   end  of  t h e  

i n s e r t i o n   c o r d .   When  the   s u c t i o n   i n s t r u c t i o n   s w i t c h   15 

i s   c l o s e d   a f t e r   w a t e r   i n j e c t i o n ,   a  s u c t i o n   i n s t r u c t i o n  



s i g n a l   is  m u l t i p l e x e d   by  the   m u l t i p l e x e r   19  a n d  

t r a n s m i t t e d   t h r o u g h   the  t r a n s m i s s i o n   p a t h   20  to  t h e  

d e m u l t i p l e x e r   30  in  the   l i g h t   s o u r c e   u n i t   29.  As  a  

r e s u l t ,   the   v a l v e   d e v i c e   33  c a u s e s   the  c o m p r e s s o r   41  t o  

be  c o n n e c t e d   to  the  s u c t i o n   t ube   25c  of  the   e n d o s c o p e   11 

to  p e r m i t   w a t e r   in  the   body  c a v i t y   to  be  s u c k e d .   T h e  

s u c k e d   w a t e r   e n t e r s   i n t o   the   t a n k   4 2 .  

In  t h i s   e m b o d i m e n t ,   t he   i n s t r u c t i o n   s i g n a l s   a r e  

c o n v e r t e d   by  a  p a r a l l e l - s e r i a l   c o n v e r t e r   to  a  s e r i a l  

mode  and  the   s e r i a l   s i g n a l s   s u f f e r   a  f r e q u e n c y   s h i f t  

k e y i n g   (FSK)  or  is  c o n v e r t e d   to  a  p r e d e t e r m i n e d  

f r e q u e n c y   s i g n a l   w i t h   the   r e s u l t   t h a t   i t   is  f r e q u e n c y  

m u l t i p l e x e d   or  t i m e - d i v i s i o n   m u l t i p l e x e d   by  t i m i n g  

c o n t r o l .   The  m u l t i p l e x e d   s i g n a l   is  t r a n s m i t t e d   t h r o u g h  

one  c o a x i a l   c a b l e   or  t w i s t e d   p a i r e d   w i r e s .   A c c o r d i n g   t o  

t h i s   i n v e n t i o n ,   t h e r e f o r e ,   t he   i n s t r u c t i o n   s i g n a l s   a r e  

m u l t i p l e x e d   and  many  i n s t r u c t i o n   s i g n a l s   can  b e  

t r a n s m i t t e d   t h r o u g h   one  t r a n s m i s s i o n   l i n e .   As  a  r e s u l t ,  

the   d i a m e t e r   of  the   e n d o s c o p e   can  be  made  t h i n n e r  

i r r e s p e c t i v e   of  the   number   of  i n s t r u c t i o n   s i g n a l s .   F o r  

t h i s   r e a s o n ,   the   f l e x i b i l i t y   and  o p e r a b i l i t y   of  t h e  

e n d o s c o p e   a r e   i m p r o v e d   and  t h u s   a  q u i c k   d i a g n o s i s   can  b e  

made  on  the   e n d o s c o p e   w i t h o u t   g i v i n g   g r e a t e r   p a i n   to  t h e  

p a t i e n t .   A  l e s s e r   number   of  t r a n s m i s s i o n   l i n e s   p e r m i t s  

r e a d y   c o n n e c t i o n   and  a  l e s s e r   number   of  c o n n e c t o r   p i n s  

a s s u r e s   a  c o m p a c t   c o n n e c t o r .   More  s i g n a l s   can  b e  

t r a n s m i t t e d   w i t h o u t   i n c r e a s i n g   the   number   of  c o n n e c t o r  

p i n s .   The  i n s t r u c t i o n   s i g n a l s   may  be  a n a l o g   s i g n a l s   o r  

d i g i t a l   s i g n a l s   or  a  c o m b i n a t i o n   of  a n a l o g   and  d i g i t a l  

s i g n a l s .   In  t h i s   c a s e ,   the   a n a l o g   s i g n a l   s u f f e r s   a  V - F  

c o n v e r s i o n   or  FM  m o d u l a t i o n   w h e r e a s   the  d i g i t a l   s i g n a l  

s u f f e r s   a  f r e q u e n c y   s h i f t   k e y i n g   (FSK).   If   an  LSI  f o r  

d a t a   t r a n s m i s s i o n ,   a  o n e - c h i p   m i c r o c o m p u t e r   e t c .   a r e  

used   as  a  command  s i g n a l   g e n e r a t o r   and  m u l t i p l e x e r ,  

a  c o n t r o l   s e c t i o n   of  the   e n d o s c o p e   can  be  m a d e  

c o n s i d e r a b l y   s m a l l e r .   As  an  i n s t r u c t i o n   s i g n a l   use  may 



be  made  of  a  code  r e p r e s e n t i n g   the   k i n d s   of  t h e  

e n d o s c o p e . -   T h e  c o l o r  t e m p e r a t u r e   of  the   l i g h t   s o u r c e  

and  a i r   p r e s s u r e   can  be  v a r i e d   a c c o r d i n g   to  t he   k i n d s   o f  

e n d o s c o p e s .   A  r e l e a s e   s i g n a l   and  e x p o s u r e   c o n t r o l  

s i g n a l   f rom  a  c a m e r a   i n c o r p o r a t e d   i n  t h e  e n d o s c o p e   c a n  

b e   m u l t i p l e x e d   and  s e n t   to  t he   l i g h t   s o u r c e   u n i t .  

A l t h o u g h   in  the   a b o v e - m e n t i o n e d   e m b o d i m e n t   a  

c o n n e c t i o n   w i r e   such   as  a  c o a x i a l   c a b l e   is  u s e d   as  a  

t r a n s m i s s i o n   l i n e ,   an  o p t i c a l   f i b e r   t r a n s m i s s i o n   may  b e  

u s e d   as  shown  in  F i g .   2.  T h a t   i s ,   i n s t r u c t i o n   s i g n a l s  

f rom  an  i n s t r u c t i o n   s i g n a l   g e n e r a t o r   18  a r e   m u l t i p l e x e d  

by  a  m u l t i p l e x e r   19  and  s e n t   t o  a  l i g h t   g e n e r a t i n g   u n i t  

45  i n c l u d i n g   a  l i g h t - e m i t t i n g   e l e m e n t   45a  and  a  d r i v e r  

4 5 b .   The  l i g h t   g e n e r a t i n g   u n i t   45  c o n v e r t s   t h e  

m u l t i p l e x e d   s i g n a l   of  t he   m u l t i p l e x e r   19  to  a  l i g h t  

s i g n a l .   The  l i g h t   s i g n a l   i s   t r a n s m i t t e d   t h r o u g h   a n  

o p t i c a l   f i b e r   46  to  a  l i g h t   r e c e i v i n g   u n i t   47  i n c l u d i n g  

a  p h o t o e l e c t r i c   c o n v e r t i n g   e l e m e n t   47a  and  a n  a m p l i f i e r  

47b .   The  o u t p u t   s i g n a l  o f   t he   l i g h t   r e c e i v i n g   u n i t   47 

is   s u p p l i e d   to  a  d e m u l t i p l e x e r   30  f o r   d e m u l t i p l e x i n g .  

The  use   of  such   o p t i c a l   f i b e r   t r a n s m i s s i o n   p e r m i t s   a  

n u m b e r   of  s i g n a l s   to  be  t r a n s m i t t e d   a t   h i g h e r   d e n s i t y .  



1.  An  e n d o s c o p e   s y s t e m   c o m p r i s i n g :  

an  e n d o s c o p e   i n c l u d i n g   s i g n a l   g e n e r a t i n g   means   f o r  

s e l e c t i v e l y   g e n e r a t i n g   v a r i o u s   s i g n a l s ,   m u l t i p l e x i n g  

means   c o n n e c t e d   to  s a i d   s i g n a l   g e n e r a t i n g   means   f o r  

m u l t i p l e x i n g   s i g n a l s   f rom  s a i d   s i g n a l   g e n e r a t i n g   m e a n s  

and  a  t r a n s m i s s i o n   p a t h   fo r   t r a n s m i t t i n g   a  m u l t i p l e x e d  

s i g n a l   f rom  s a i d   m u l t i p l e x i n g   m e a n s ;  

a  l i g h t   s o u r c e   u n i t   i n c l u d i n g   d e m u l t i p l e x i n g   m e a n s  

c o n n e c t e d   to  s a i d   t r a n s m i s s i o n   p a t h   fo r   d e m u l t i p l e x i n g  

s a i d   m u l t i p l e x e d   s i g n a l   and  a  c o n t r o l l e d   u n i t   c o n t r o l l e d  

by  the   d e c o d e d   s i g n a l   of  s a i d   d e m u l t i p l e x i n g   m e a n s .  

2.  An  e n d o s c o p e   s y s t e m   a c c o r d i n g   to  c l a i m   1,  i n  

w h i c h   s a i d   t r a n s m i s s i o n   p a t h   is  a  c o a x i a l   c a b l e .  

3.  An  e n d o s c o p e   s y s t e m   a c c o r d i n g   to  c l a i m   1,  i n  

w h i c h   s a i d   t r a n s m i s s i o n   p a t h   is  o p t i c a l   f i b e r  

t r a n s m i s s i o n   m e a n s .  

4.  An  e n d o s c o p e   s y s t e m   a c c o r d i n g   to  c l a i m   1,  2  o r  

3  in  w h i c h   s a i d   s i g n a l   g e n e r a t i n g   means  a re   s e l e c t i v e l y  

g e n e r a t i n g   an  a i r   f e ed   i n s t r u c t i o n   s i g n a l ,   w a t e r   f e e d  

i n s t r u c t i o n   s i g n a l ,   s u c t i o n   i n s t r u c t i o n   s i g n a l   a n d  

a i r - g a s   e x c h a n g e   i n s t r u c t i o n   s i g n a l ,   and  s a i d   l i g h t  

s o u r c e   u n i t   i n c l u d e s   a  v a l v e   d e v i c e   fo r   s e l e c t i v e l y  

e f f e c t i n g   a i r   f e e d ,   w a t e r   f e e d ,   s u c t i o n   and  a i r - g a s  

e x c h a n g e   o p e r a t i o n s   in  r e s p o n s e   to  i n s t r u c t i o n   s i g n a l s .  

5.  An  e n d o s c o p e   s y s t e m   c o m p r i s i n g :  

an  e n d o s c o p e   i n c l u d i n g   a  l i g h t   g u i d e   fo r   g u i d i n g   a n  

i l l u m i n a t i o n   l i g h t ,   an  image  g u i d e   for   c o n d u c t i n g   a  

l i g h t   i m a g e ,   a  p l u r a l i t y   of  t u b e s ,   s i g n a l   g e n e r a t i n g  

means   fo r   s e l e c t i v e l y   g e n e r a t i n g   v a r i o u s   o p e r a t i o n  

i n s t r u c t i o n   s i g n a l s ,   m u l t i p l e x i n g   means  for   m u l t i p l e x i n g  

t he   s i g n a l s   of  s a i d   s i g n a l   g e n e r a t i n g   means  and  a  

t r a n s m i s s i o n   p a t h   for   t r a n s m i t t i n g   a  m u l t i p l e x e d   s i g n a l  

of  s a i d   m u l t i p l e x i n g   m e a n s ;   a n d  

a  l i g h t   s o u r c e   u n i t   i n c l u d i n g   a  l i g h t   s o u r c e   f o r  



s e n d i n g   the   i l l u m i n a t i o n   l i g h t   to  the   l i g h t   g u i d e   of  t h e  

e n d o s c o p e ,   d e m u l t i p l e x i n g   means   f o r   d e m u l t i p l e x i n g   s a i d  

m u l t i p l e x e d   s i g n a l ,   a  v a l v e  d e v i c e   c o n t r o l l e d   by  t h e  

d e m u l t i p l e x e d   s i g n a l   of  s a i d   d e m u l t i p l e x i n g   means   f o r  

s e l e c t i v e l y   e f f e c t i n g   a i r   f e e d ,   w a t e r   f e e d ,   s u c t i o n   a n d  

a i r - g a s   e x c h a n g e   o p e r a t i o n ,   and  means   fo r   a d j u s t i n g   t h e  

b r i g h t n e s s   of  the   l i g h t   s o u r c e  b y   the   d e m u l t i p l e x e d  

s i g n a l .  

6.  An  e n d o s c o p e   s y s t e m   a c c o r d i n g   to  c l a i m   5  i n  

w h i c h   s a i d   t r a n s m i s s i o n   p a t h   i s   a  c o a x i a l   c a b l e .  

7.  An  e n d o s c o p e   s y s t e m   a c c o r d i n g   to  c l a i m   5  i n  

w h i c h   s a i d   t r a n s m i s s i o n   p a t h   is   o p t i c a l   f i b e r  

t r a n s m i s s i o n   m e a n s .  
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